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In regard to the origin of this plant, although there has never been 
room for reasonable doubt, there have been those who fancied there 
was room for argument. America is clearly and beyond question the 
native country of Indian corn. Yet, from the commencement of its 

_ history, writers have not been wanting to contest this point, and to 
claim for it an Eastern origin. The weight of authority and of argu- 
ment so entirely preponderates in favor of its American origin, that 
it is scarcely worthwhile, in a work aiming to be useful rather than 
learned, to waste the time of the reader with idle and unprofitable 
speculation. —Epwarp Enrretp (10). 


This statement which appeared almost a century ago 
in an otherwise undistinguished work is as true today as 
it was then. We supposed when, some twenty years ago, 
we wrote our monograph on the origin of Indian corn 
and its relatives (81) that there was one question — its 
place of origin, America or the Old World — which had 
been answered once and forall. It turns out that we were 
wrong; for although our monograph stimulated much 
useful interest in the problem of the origin of maize, it 

-also opened a veritable Pandora’s box of unrestrained 
speculation on certain aspects of the problem. It has, 
as a consequence, become necessary once again to review 
the evidence pertaining to the question of corn’s place of 
origin. 
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Pre-CoLUMBIAN MalIZE IN ASIA? | 


Among the herbalists and early botanists who gave 
their attention to maize, there were a number who re- 
garded it as a plant of Old World origin (cf. 30). The 
evidence which de Candolle (7) marshalled to support his 
conclusion on the American origin of maize was so con- 
vincing that the problem was then generally regarded 
as solved. But several times in this century the question 
of an Asiatic origin or of a pre-Columbian distribution 
of maize in Asia has been raised. Following the discovery 
of a previously unknown type of endosperm, ‘‘waxy,’’ 
in a variety of Chinese maize, Collins (9) suggested, de- 
spite Laufer’s (23) earlier conclusion to the contrary, that 
maize may have been known in Asia before the discovery 
of America. More recently Anderson has, on several 
occasions (1, 2), suggested the possibility of an Asiatic 
origin of maize or of its prehistoric spread to Asia, and, 
in a joint paper with Stonor (88) describing some collec- 
tions of maize from Assam, reached the conclusion that 
‘‘maize must either have originated in Asia or have been 
taken there in pre-Columbian times. ”’ 

The conclusions of Stonor and Anderson were wel- 
comed by the ‘‘diffusionists,’’ a school of geographers, 
anthropologists and others who professed to see in art 
forms, myths, and other cultural traits, including the use 
of plants, great similarities between Asia and America 
and who, for reasons which are not at all clear to us, are 
apparently determined to prove that all of these traits 
diffused from a common center. So far as plants are con- 
cerned the diffusionists’ theses have had the support, 
especially of Carter (8), Heyerdah] (15), and Sauer (87), 
all of whom have regarded the conclusions of Anderson 
or of Stonor and Anderson as supporting the idea of pre- 
Columbian, trans-Pacific diffusion. 
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Diffusionists may also have found encouragement in 
Hatt’s (14) fascinating study of American and Indone- 
sian folklore which showed some remarkable similarities 
between the two, especially with respect to various ver- 
sions of the Corn Mother myth. For example, the origin 
of cultivated plants from a sacrificed child, an important 
motif in Indonesia, is also conspicuous in Peruvian myth- 
ology. Nevertheless, Hatt was compelled to conclude 
that if agriculture and myths reached America across the 
Pacific Ocean this must have taken place not all at once 
but at different times, He did not suggest diffusion in 
the opposite direction nor did he consider it a possibility, 
as Sauer seems to have, that a Corn Mother myth could 
have been diffused except as it accompanied the spread 
of a grain. 

The idea of a pre-Columbian interchange of plants be- 
tween the Old World and the New was virtually de- 
molished by Merrill (83). He showed that there is not 
only a lack of tangible evidence for such prehistoric dif- 
fusion but also that the presence of American plants in 
Asia soon after the discovery of America is easily and 
reasonably accounted for by the early Portuguese trade 
route established in 1500 from Brazil to Goa by way of 
the Cape of Good Hope. 

So far as maize is concerned, the case for its pre- 
Columbian occurrence in Asia, never a very convincing 
one, was considerably weakened when Mangelsdorf and 
Oliver (30) showed that the Assamese maize described 
by Stonor and Anderson is not at all unique and has 
close counterparts in Colombia and other parts of South 
- America. The case has recently been weakened still more 
by new evidence presented by Ho (16) who, after a 
searching study of Chinese historical sources, concluded 
that maize was introduced into China early in the six- 
teenth century arriving there by both overland and mari- 
time routes. He states: 
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Summing up the introduction of maize into China, we may say that 
maize was introduced into China two or three decades before 1550; that 
it was probably introduced by both the overland and maritime routes ; 
that there is little reason to justify Laufer’s far-reaching conclusion, 
especially in the light of the introduction of other New World plants, 
that in the dissemination of food plants a land route is preferred over 
a sea route as their way of propagation’; and that, barring a sensa- 
tional discovery in Chinese sources clearly indicating a pre-Columbian 
introduction, Chinese maize as a topic for anthropological speculation 
should be closed. 


Sut6 and Yoshida (39) were doubtless unaware of 
Ho’s paper when they concluded, on the basis of decid- 
edly meager evidence, that one of the types of oriental 
maize, Persian, described by them must have had an ex- 
tensive pre-Columbian distribution in parts of Asia. 
They also favored Anderson’s suggestion (2) that corn 
originated in Asia perhaps as an amphidiploid of a five- 
chromosome species of Coz or Sorghum. They were 
apparently unaware also of the discovery by Barghoorn 
et al (4) of fossil maize pollen in the Valley of Mexico 
almost identical with that of modern maize pollen. This 
discovery, to be discussed in more detail later, virtually 
proves the American origin of corn and rules out the pos- 
sibility of an Asiatic origin. 


PRE-COLUMBIAN CORN IN AFRICA? 


The confusion which can result from what Enfield has 
called ‘‘idle and unprofitable speculation’’ is nowhere 
better illustrated than in Jeffreys’ (20) acceptance of that 
part of the Stonor-Anderson thesis which holds that, if 
maize did not originate in Asia, it must have been taken 
there in prehistoric times. 

Jeffreys (17) had earlier assembled extensive historical 
references purporting to show that there had been Arab- 
Negro contacts with the Americas beginning about 900 
A.D. and that maize had been introduced into Africa 
before 1492. When Goodwin (12) described potsherds 
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from Ife in Nigeria, apparently decorated by rolling a 
maize cob over wet clay, Jeffreys (18) proceeded to date 
the introduction of maize into the region in Africa repre- 
sented by Ife at 1000-1100 A. D.’, a date slightly earlier 
than the one which he had arrived at on the basis of 
other evidence (19). He then showed by linguistic and 
historical evidence how it might have spread from A frica 
to Asia (20). 

To analyze Jeffreys’ arguments in detail would seem 
to serve no useful purpose until it should first become 
clear: (A) that the impressions on the African pottery 
are unmistakably those of maize’; (B) that they are un- 
mistakably pre-Columbian. Unless these two facts can 
be clearly established, we prefer to agree with Goodwin’s 
recent statement (in a letter) which he has kindly given 
us permission to quote: 

. . . and am of the opinion that not all of this pottery was decorated 
by rolling a maize cob over the surface. I have no evidence from that 


or from any other source suggesting that maize reached Africa in Pre- 
Columbian times. 


Pre-CoLuMBIAN Mat1ZE IN Europe? 


Finan (11), ina study of the maize illustrated and de- 
scribed in the herbals, concluded that there were two 


1 Weatherwax erroneously attributes to Goodwin the idea of a pre- 
Columbian introduction of maize into Africa. Goodwin carefully 
avoided drawing such a conclusion. 

* We have not been able to obtain specimens of the African pot- 
sherds for examination but, since this was written, we have seen 
photographs of one of them displayed at the Tenth International Con- 
gress of Genetics in Montreal by Dr. W. R. Stanton of Nigeria. There 
is little doubt that this impression is of a maize cob since the paired 
arrangement of the spikelets is clearly shown. But Stanton, like 
“ Goodwin, regards these impressions as post-Columbian and states that 
he is in general agreement with Porteres (35) who, after carefully re- 
viewing the evidence presented by Jeffreys, Mauny, and others, con- 
cluded that maize reached Africa in the sixteenth century by two 
routes: a flint corn by way of the Mediterranean and the Nile; a soft 
[ probably dent] corn by way of the coast of Guinea. 
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distinct types: the first, characterized by conspicuous 
prop roots, was probably a tropical form introduced into 
Europe from the Caribbean area soon after 1492; the 
second, which lacks prop roots but sometimes has nu- 
merous tillers, is similar to the Northern Flints of east- 
ern North America and appears to have been well known 
in Europe within 50 years after America’s discovery. He 
(as well as Anderson in the preface to Finan’s work) 
raised the question whether it could have been intro- 
duced into Europe by the Norsemen before 1492. Finan 
also speculated on the reason for the common belief 
among the herbalists that corn came to Europe from the 
Orient, 

Sut6 and Yoshida have gone even further than this in 
their unqualified assertion that the Aegean type, from 
which they believed the European maize to be derived 
and which was first described by Anderson and Brown 
(3), was, like the Persian, diffused throughout the Old 
World before 1492. 


Corn’s Rapip SPREAD AFTER 1492 


If all of these various assertions about pre-Columbian 
maize in the Old World were true, maize must have been 
about as widely distributed there as it was in America. 
Why then did it not leave a single tangible record of any 
kind of its presence? Why did corn cause such wonder- 
ment to sixteenth century students of plants if it had 
already been known for several centuries or more? 

Underlying all of the speculations on pre-Columbian 
maize in Asia, Africa, or Europe is one common assump- 
tion: that corn could not have spread rapidly enough 
after 1492 to reach all of the places where it was known 
a generation later. This is not only a highly unreliable 
premise but also, we think, a presumptuous one for it 
places arbitrary limits, not justified either by history or 
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by contemporary experience, on mankind’s capacity to 
spread, through trade and other means, the world’s prod- 
ucts. So far as Europe and Africa are concerned, the 
early post-Columbian occurrence of maize is explained 
quite satisfactorily by Wright (46) who showed how the 
Moors, after being partially expelled from Spain between 
1499 and 1502, took maize with them to Tangier and the 
north African coast whence it rapidly spread to that part 
of the world which lay around the Mediterranean Sea, 
i.e., Turkey, Syria, and Egypt. Wright explains further 
that the name “‘Turk’’ in England during the sixteenth 
century was often used indiscriminately with ‘‘Moor’’ 
to indicate a Moslem. It seems probable, therefore, that 
maize at one period was obtained more easily in western 
Kurope from the Moslem regions of the Mediterranean 
than from the West Indies and hence was known to the 
English as ‘“Turkey corn’’ (both Egypt and Syria were 
then parts of Turkey) and to the Italians as grano turco. 

Perhaps the belief, held by a number of the herbalists, 
that maize came from the East was based on nothing 
more than the fact that its common name seemed clearly 
to indicate an eastern origin. Some recent modern con- 
clusions regarding its origin have had little more foun- 
dation in fact. 


Tue PLACE OF ORIGIN IN AMERICA 


The discovery by Barghoorn et al (4) of fossil pollen 
in the Valley of Mexico seems now to have established 
the origin of corn in America beyond question but it 
still leaves open the problem of where in America maize 
_ was first domesticated. 

The fossil pollen also proves without doubt that wild 
maize once grew in the Valley of Mexico. But the fact 
that maize pollen was found in the drill core only at great 
depths (below 69 meters) and then was absent until it 
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appeared again at the upper levels (above 8.6 meters), 
probably after the establishment of agriculture, suggests 
that the early fossil maize was that of a colony which 
became extinguished, perhaps through volcanic action. 
However, if wild maize grew in one Mexican valley it 
may well have grown in others and in similar sites in 
other regions. 

Archaeological maize from caves in Mexico and New 
Mexico—some of it not far removed in its characteristics 
from wild corn—also points to an early center of domes- 
tication in Mexico. Furthermore, the oldest archaeolo- 
gical corn so far discovered in South America—that de- 
scribed by Bird (5) from Huaca Prieta—is later than the 
earliest corn from either Bat Cave or La Perra Cave and 
is more advanced in its development. Finally, anthro- 
pologists now tend to believe that the prehistoric cultures 
of America had their beginnings in Middle America and 
spread from there to South America (45). 

For all of these reasons, Mangelsdorf concluded sev- 
eral years ago (26) that ‘‘Maize undoubtedly had at least 
one center of origin in Middle America. ’’ 

This conclusion is, of course, directly contrary to our 
earlier one (31) that maize had its origin in the lowlands 
of South America—an assumption based on the fact that 
pod corn, which we then regarded and still regard as the 
ancestral form, was repeatedly encountered there and 
was apparently unknown in Mexico and Central Amer- 
ica. And then, too, with teosinte disposed of as a hybrid 
of maize and Tripsacum, there no longer seemed to be 
any compelling reason for looking to the region where 
teosinte is native as the center of origin of maize. We 
have never been convinced, as Weatherwax has appar- 
ently been (41, 42, 48), that corn’s center of origin must 
coincide with the center of diversity of its relatives, teo- 
sinte and Tripsacum. 
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In spite of the recently discovered evidence for a Mid- 
dle American origin of cultivated maize—one which has 
been favored on the basis of other evidence not only by 
Weatherwax but also by Kempton and Popenoe (21), 
Kuleshov (22), Meade (32), and Vavilov (40)—we are 
not yet ready to rule out completely the possibility of 
an independent center of origin somewhere in South 
America although our earlier idea of a single origin in the 
lowlands of South America has now been abandoned. 

There are still too many facts which are not completely 
explained by the assumption of a single origin in Middle 
America. Among these are: (a) the great diversity of 
corn in the highlands of Peru; (b) the fact that all of 
the known pericarp colors of corn occur in one depart- 
ment, Ancash, of Peru (13); (c) the frequent occurrence 
of pod corn in valleys on the eastern slopes of the Andes; 
(d) the high incidence of the tw* gene in Peruvian corn 
(27); (e) the occurrence in Peru of a primitive race, Con- 
fite Morocho, which could conceivably be the progenitor 
of all of the other known primitive races of the hemi- 
sphere (18). So far as the evidence from living corn vari- 
eties is concerned, it still points strongly to a South 
American center in the highlands of Peru, Bolivia and 
Ecuador and, were it not for the conflicting evidence 
from fossil pollen and archaeological maize, we should 
unhesitatingly continue to assume that corn had its ori- 
gin in South America. 

An obvious solution to this dilemma is to assume that 
maize has been domesticated more than once. Such an 
assumption would not be radically new. We (31) have 
- previously pointed out that five of the cultivated plants 
common to Middle America and South America— 
squashes, beans, tomatoes, amaranths, and cotton—were 
represented in the two regions by different species or sub- 
species. There is now evidence that this may have been 
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true also of corn. There are at least three different prim- 
itive races of maize in Peru today (18); two in Colombia 
(36); and four in Mexico (44). Precursors of two of the 
Mexican races, Nal-Tel and Chapalote, which in their 
characteristics are not far removed from wild corn, have 
been identified in archaeological collections from caves in 
northeastern Mexico (29) and northwestern Mexico (28). 
This shows that even in quite early stages of domestica- 
tion there were already distinct types of corn. One con- 
clusion which might be drawn at this time is that wild 
corn occurred sporadically in restricted sites in the moun- 
tainous region of this hemisphere: in Bolivia, Ecuador, 
and Peru in South America and in Guatemala and Mex- 
ico in Middle America. Once agriculture had been in- 
vented and maize domesticated it may have been domes- 
ticated repeatedly by the American Indians wherever it 
was found. Such a conclusion might require modification 
at any time as the result of the discovery of new archae- 
ological evidence, especially from South America.’ 

In this connection mention should be made of the hy- 
pothesis of Birket-Smith (6), based largely on linguistic 
evidence, that maize originated in Colombia, perhaps in 
the lower Rio Magdalena Valley. In Colombia there are 


® Since this was written a study (still unpublished) of the most re- 
cent find of archaeological maize from a site in the Ica Valley on the 
coast of Peru shows that the predominating type of corn is remark- 
ably uniform and is similar, if not identical, to the prehistoric precur- 
sor of the still existing Mexican race, Chapalote. Some of the Ica 
ears, however, show various modifications which can be attributed to 
introgression from a race of popcorn, Confite Morocho, which is still 
found in parts of Peru, especially in the Department of Ayacucho. It 
now appears that the great diversity of maize in Peru had its begin- 
nings when a prehistoric popcorn from Mexico hybridized with the 
Peruvian popcorn. Whether the Peruvian popcorn was already in cul- 
tivation when the Mexican race was introduced cannot be determined 
from the evidence now available. Additional archaeological evidence 
from the Peruvian highlands may shed new light on this problem. 
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names, some of which are regarded as ‘‘primitive,’’ as- 
sociated with maize, its culture and uses, which have 
affinities with those of Central America, Ecuador, Peru, 
Venezuela, and the South American lowlands. Roberts 
et al (86) have suggested that such a situation might have 
developed if this region had been not a center of origin 
but a crossroads in which the cultures of Central Amer- 
ica, the Andean highlands, and the South American 
lowlands converged. That northern Colombia was defi- 
nitely a crossroads region is now generally accepted by 
anthropologists. Evidence from a study of Colombian 
races of maize tends to support this interpretation. Other 
aspects of the case for a Colombian origin have been re- 
viewed by Mesa Bernal (84). 


Tue TIME oF ORIGIN 


The fossil maize pollen of Mexico, presumably that of a 
wild corn, is assigned, on the basis of systematic changes 
in the frequency of other types of associated pollen, to 
the last interglacial period. Recent estimates place this 
at 80,000 years or more ago. There is no reason to doubt 
that wild maize is much older than this. 

The origin of cultivated maize is, of course, much more 
recent. The oldest archaeological specimens so far stud- 
ied, those of Bat Cave in New Mexico, are dated by 
Libby’s radiocarbon determinations of associated char- 
coal at 5,600 years. There is a possibility that the pre- 
historic maize and charcoal are not contemporaneous; 
that the charcoal is a residue of fires built by itinerate 
campers long before the cave was occupied by maize- 
- growing people. This date, however, is not inconsistent 
with those from other sites. The oldest corn from La 
Perra Cave, dated by radiocarbon determination of asso- 
ciated vegetal remains at 4445 years, is by no means as 
primitive as the earliest Bat Cave specimens. The oldest 
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archaeological maize from Swallow Cave, similar to the 
earliest Bat Cave material, has not been dated but the 
fact that it occurred in levels 18 and 14, seven feet below 
the surface, suggests a very substantial age. The pre- 
pottery corn from Tm C 247, a site excavated by 
MacNeish (24, 25), some of which is similar to the Bat 
Cave corn, has been tentatively dated at 3945 years. The 
oldest corn from Huaca Prietain Peru, dated about 2900 
years, is already well advanced in its development over 
the earliest Bat Cave corn. 

The evidence, so far as it goes, is consistent with the 
conclusion that corn was first domesticated about 5000 
years ago or perhaps a millennium or more still earlier. 
How, even in this length of time, could the primitive 
corn, with which domestication began, have evolved into 
the highly developed varieties of today such as the Corn- 
Belt corn of the United States with its magnificent ears 
or the spectacular large-seeded flour corn of the region 
of Cuzco, Peru? This is a question to which we hope 
that the earlier papers in this series will have given, at 
least, some of the answers. 
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THE ORIGIN OF CORN 


V. A CriTIQUE OF CURRENT THEORIES 
BY 
Rosert G. REEVES AND Pau. C. MANGELSDORF 


In the previous papers in this series (22, 28, 24, 82), we 
have reviewed the objections to and the evidence sup- 
porting our tripartite theory on the origin and evolution 
of corn. We have shown that the factual evidence for 
some parts of this theory has increased substantially dur- 
ing the last two decades, and that nothing has yet come 
to our attention which completely rules out any part of it. 

The hypothesis that the original corn was a type of 
pod corn is all but proven by archaeological evidence and 
by a genetic reconstruction of the ancestral form (15, 16, 
17, 19, 20). Because of the discovery of fossil corn pollen 
in Mexico, the view that corn originated in South Amer- 
ica is less satisfactory now than it was twenty years ago, 
but the hypothesis of a South American origin is not yet 
completely untenable since research on some phases of 
this problem, such as that on fossil pollen, has only begun. 

The evidence that teosinte (Zea mexicana) originated 
as a hybrid between corn and Tripsacum is decidedly 
stronger now than when the hypothesis was first pre- 
sented and, contrary to opinions of several other workers, 
there is no sound evidence against the hypothesis. We 
have always recognized that this part of the tripartite 
theory cannot easily be tested. We have never consid- 
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ered the probability to be great that a ‘‘good’’ teosinte 
could be synthesized by hybridizing corn and Tripsacum 
in experimental cultures, and we have given reasons for 
this. 

The recent evidence is decidedly in favor of the view 
that introgression between corn and teosinte has been 
frequent and that it has been effective in producing in- 
numerable new varieties and forms, both ancient and 
modern. We now consider that this third part of the tri- 
partite theory is almost an established fact. 

It should be clear from the contents of previous papers 
in this series that we consider the tripartite theory to be 
better supported by factual evidence than any other ex- 
planation of the origin of corn proposed up to the present.. 
The fact that we are still committed to the tripartite 
theory, however, should not prevent us from consider- 
ing alternative theories and this we shall attempt to do 
objectively, if briefly, in this final paper. 


THE Papyrescent (Semivestidos) THEORY 


This is no more than a slight modification of the pod- 
corn theory. Andres (1) discovered in Argentine maize 
a type which superficially resembles a weak form of pod 
corn. Apparently unaware that Bonvicini (5) in Italy 
had described this character many years earlier and had 
given it the name ‘‘palee sviluppate,’’ Andres called the 
type ‘‘semivestidos’’ and suggested that it, rather than 
pod corn, might be the ancestral form. 

The character has recently been given still a third and 
probably more appropriate name ‘‘papyrescent’’ by Gal- 
inat (10), whose studies show that the glumes of this type 
become soft and papery as they mature. Unlike pod corn, 
which although sometimes monstrous still represents a 
combination of normal characteristics found in other 
grasses, papyrescent is a defect in development which it 
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is difficult to regard as constituting the primitive form 
of modern corn. No archaeological specimens of papy- 
rescent corn have been reported. 

As was pointed out in the first paper in this series, 
Weatherwax (41), in discussing one aspect of the pod-. 
corn theory, apparently confused papyrescent maize and 
a weak form of pod corn, half-tunicate. His illustration 
(Fig. 51) of half-tunicate maize is almost certainly a 
photograph of papyrescent maize. 


Tuer Corn Grass THEORY 


Singleton (35) has suggested that the ancestral form 
of modern corn is ‘‘corn grass.’’ This anomalous type, 
the product of a-single dominant gene, produces numer- 
ous tillers and small ‘‘ears’’ with a high proportion of 
single spikelets. Many of the kernels are partly enclosed 
in bracts, but the majority of these are not glumes but 
spathes. 

He also suggested that, if a plant of corn grass were 
found in nature, it would not be recognized as maize and 
would almost certainly be regarded as a different species 
if not a different genus. This may be true, and it illus- 
trates how the maize plant can be drastically changed by 
a single gene mutation. If corn grass were the ancestral 
form, a mutation at a single locus could have transformed 
it from a wild, almost useless, plant to the unique cereal 
which maize is today. 

Although corn grass has some of the characteristics 
which we might expect to find in an ancestral form — 
for example, a freely-tillering habit —it lacks others, 
such as the regular development of prominent glumes. 
At the other extreme, it has characters which are not 
demanded ofa hypothetical ancestor. One of these, single 
spikelets (9), represents a condition more specialized in- 
stead of more primitive than the paired spikelets of mod- 
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ern maize. Another, a well-developed spathe, suggests 
the ancestral form not of maize but of Coixv, whose fruit 
case has been found by Weatherwax (39) to comprise a 
spathe and a segment of the rachis. Corn grass probably 
is, as Galinat (8) has suggested, a ‘‘false’’ progenitor of 
maize, exhibiting certain traits which might have oc- 
curred in a remote ancestor of the Maydeae. 

Finally, the evidence from archaeological maize does 
not support the corn grass theory. Prehistoric maize had 
prominent glumes, but it did not have the long spathes 
of corn grass. The possibility that corn grass is the an- 
cestral form appears to us to be remote indeed. 


Tue TEosinteE THEORY 


The theory that maize originated as a domesticated 
form of teosinte—its nearest known relative—was first 
proposed by Ascherson (2). Later students, notably 
Harshberger (12) and Collins (6), modified the theory 
postulating that one parent of corn is teosinte and the 
other isa grass now unknown. As teosinte occurs natu- 
rally only in Mexico and Central America, supporters 
of this theory have usually assumed that both teosinte 
and maize originated in that region. We (21) concluded 
that teosinte is the progeny rather than. the progenitor 
of maize — the product of the natural hybridization of 
maize and its wild relative, Tripsacum. Teosinte, how- 
ever, plays an important role in the tripartite theory, for 
this theory holds that the many modern varieties of maize 
are the product of the introgression of teosinte into maize. 

Since 1989, new evidence has been presented both in 
support of and in contradiction to the teosinte theory. 

Beadle’s (4) discovery that the seeds of teosinte will 
‘‘nop’’ when exposed to heat, shattering the hard, bony 
shell in which they are enclosed, shows one way in which 
teosinte might have been used as a food plant and weak- 
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ens the objection that a species so unpromising for food 
purposes would never have been domesticated. There is 
no evidence, however, archaeological, historical or con- 
temporary, to show that teosinte was ever employed for 
food in this manner. When teosinte is used for food, as 
it occasionally is today in times of food shortage, the 
fruits are crushed ona metate or with a mortar and pes- 
tle, and the meal of the crushed caryopses is separated 
from the fragments of the bony fruit case.’ 

Langham’s (13) data on the inheritance of character- 
istics which distinguish teosinte and maize indicate simple 
Mendelian inheritance for several characters and lend 
some support to Emerson’s (unpublished) contention 
that a few large scale mutations could transform teosinte 
into maize. But the much more extensive data of Man- 
gelsdorf (14) and of Rogers (33, 34) show that the genes 
which distinguish maize and teosinte are numerous and 
are distributed among a majority of the chromosomes. 
The highly significant studies of Rogers seem to have 
been completley overlooked by both Weatherwax and 
Randolph; at least they are not cited in their extensive 
bibliographies. 

The recent studies of Barghoorn, Wolfe and Clisby 
(8) on fossil pollen in Mexico lend no support to the 
teosinte theory. Although pollen of both maize and 
Tripsacum was found at great depths, the pollen of teo- 
sinte occurred only near the surface in the upper levels 
of the drill core where maize pollen was abundant sug- 
gesting that the practice of agriculture had begun. 
Furthermore, the maize pollen found at the lower levels 
is as large as any modern maize pollen and shows no re- 
semblance to teosinte pollen in the ratio of total diameter 
to the diameter of its pore. If this fossil pollen is as old 
as it is estimated to be — 80,000 years or more —the 


1 Personal communication from the late R. H. Barlow. 
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theory that maize originated from teosinte under domes- 
tication can now be safely ruled out. 

Recent studies of archaeological maize, like those of 
fossil pollen, do not support the teosinte theory. On the 
contrary, they show that the earliest maize was less like 
teosinte, whereas some recent maize is more like it. 
Archaeological specimens exhibiting characteristics of 
teosinte, including distichous ears, single spikelets and 
highly lignified rachises and glumes, have been found in 
several sites. But these are always recent specimens and 
are interpreted as being products of the introgression of 
teosinte into cultivated maize (7, 11, 19, 20, 25). 

A series of studies on the morphology of the corn ear 
has a bearing on the teosinte theory, because many work- 
ers who favored this theory explained the polystichous 
character of the corn ear as the result of the lateral fusion 
of several teosinte spikes. The voluminous literature on 
this subject was reviewed by Mangelsdorf and Reeves 
in 1989 (21) and more recently by Nickerson (27). The 
present status of the problem is that evidence for the 
lateral fusion of two-rowed spikes to form the polysti- 
chous ear iscompletely lacking; the only evidence found 
for fusion is the adnation of the rachis flaps (prophylls) 
to the main axis of the cob. It may be concluded, there- 
fore, that the structure of the corn ear has thus far shown 
no evidence that corn is a descendant of teosinte. 


Ture THEorY oF COMMON ANCESTRY 


It appears that Montgomery (26) was the first to pro- 
pose the theory of common ancestry, although he did 
not include Tripsacum in the alliance with corn and teo- 
sinte. Weatherwax (87) formulated the theory as we 
now know it, by adding Tripsacum to the two species 
considered by Montgomery, and he defended it in sub- 
sequent publications (38, 40, 41, 42). Randolph (28, 29) 
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agreed with Weatherwax, with reservations ; he still re- 
gards the direct descent of corn from teosinte as a dis- 
tinct possibility. 

The theory of common ancestry maintains that corn 
originated from a perennial, wild, corn-like ancestor, now 
extinct, and that this extinct ancestor, sometimes called 
pre-maize, in turn had an ancestor, likewise extinct, in 
common with teosinte and Tripsacum; also that the na- 
tive range of all of these species was Central America and 
Mexico. Actually the theory represents the application 
to the American Maydeae of the broad views of Darwin 
and earlier students of evolution. 

The factual evidence claimed by the proponents of this 
theory falls into two categories. (A) The three groups— 
corn, teosinte and Tripsacum—are very similar, except 
that each has modifications of its own which have led 
to the differences now found among them. For example, 
teosinte and Tripsacum have lost one member of each 
original pair of pistillate spikelets, but corn has not; most 
varieties of corn and teosinte have lost the terminal stam- 
inate portion of the lateral inflorescence (ear), but Trip- 
sacum has not. Weatherwax (41, 42) pointed out by way 
of explanation that, if we could restore to each of the 
three groups the primitive organs which have been mod- 
ified in evolution, they would converge in a common 
type, giving us an idea of the common ancestor. But 
more revealing, in our opinion, is the result that would 
be obtained by restoring the primitive organs of only 
corn and Tripsacum, omitting teosinte. The common 
type towards which they would converge is the same as 
when teosinte is included. This fact is best explained by 
the hypothesis of the hybrid origin of teosinte, because 
this hypothesis holds that the characters of teosinte are 
merely a combination of those of corn and Tripsacum. 

(B) It is stated that corn, teosinte and Tripsacum are 
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now sympatric only in Central America and Mexico, and 
for this reason all of them probably originated from a 
common ancestor which also occurred there. When the 
fallacy of placing such strong reliance on this present-day 
distribution is recognized, little or no factual evidence 
for the theory of common ancestry remains. Stebbins 
(36) reviews the literature on the theory that centers of 
diversity correspond to centers of origin. He points out 
that the theory has many pitfalls, except when the group 
in question is young and the selective forces of the en- 
vironment have been operating in about the same man- 
ner throughout its evolutionary history. Stebbins shows 
that related genera, congeneric species and even conspe- 
cific populations might be expected to have widely dis- 
junct ranges. He cites numerous examples of a single 
species with two ranges separated by half the distance 
around the earth. He shows also that examples of closely 
related disjunct taxa are not rare exceptions but are nu- 
merous and that some of them have been known since 
the time of Darwin. 

Much of the validity of the Montgomery-Weatherwax 
theory depends upon the assumed correlation between 
the common ancestry and the common place of origin 
of the three groups. If one or two of the groups were 
shown to have originated elsewhere than in the present 
center of diversity (and this may yet prove to be true 
especially of Tripsacum), this would seriously weaken the 
theory. In addition, the proponents of the theory assume 
the previous existence of a pre-maize and of the common 
ancestor of pre-maize, teosinte and Tripsacum without 
one iota of evidence. The tripartite theory, in contrast, 
is more flexible and much less dependent upon com- 
pletely unknown ancestors of corn. Indeed, it requires 
no ancestral types other than forms still in existence. 
Types of pod corn very similar to our hypothetical an- 
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cestor occur today; types of Tripsacum and corn which 
come extremely near to satisfying the requirements for 
the putative parents of teosinte are well known. Yet 
Weatherwax (41,42) states that it is the tripartite theory, 
rather than the ‘‘simple’’ theory of common ancestry,. 
which ‘‘is topheavy with assumptions of such character 
that if one of them should be rejected the whole struc- 
ture would fall.”’ 

The theory of common siiceaet has two additional 
weaknesses which are serious: (A) It does not, Weather- 
wax’s and Randolph’s contentions to the contrary, not- 
withstanding, explain all of the known facts. (B) It can 
not easily be tested. 

A. Some of-the facts which the theory of common 
ancestry does not explain are discussed in detail in other 
papers of this series (23, 82). Here it will suffice to point 
out that the theory does not account for the facts that 
(a) teosinte is intermediate between maize and Tripsacum 
in a great majority of its characteristics (21, 81); (b) 
early archaeological maize is more ‘‘maize-like’’ than 
later maize (7, 11, 19, 20, 25); (c) fossil pollen of maize 
and ‘Tripsacum were found at great depths at one site in 
Mexico, whereas teosinte pollen occurred only in the 
upper levels of the drill core; (d) forms of pod corn are 
now in existence which possess all of the characteristics 
expected in the ancestral form (16, 17); (e) variation in 
knob numbers is correlated with tripsacoid characteristics 
(18), and with proximity to Guatemala, the reputed 
center of origin of teosinte (21, 30). 

B. The theory is largely untestable, because the only 
evidence which could prove it to be correct beyond a 
reasonable doubt would be the discovery of prehistoric 
remains, antedating agriculture, of all three groups of 
the American Maydeae and of the remote ancestor from 
which these three groups stem. Since it is largely untest- 
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able, it neither stimulates new research nor points to 
possible new methods of maize improvement. In this 
respect, the theory is less useful than the tripartite theory 
which has furnished the impetus for an extensive series 
of researches on maize and its relatives and has also sug- 
gested new possibilities for improving maize. If two 
theories appear to be equal in validity, the one which is 
testable and which stimulates new research is the more 
useful; a theory which is plausible but untestable tends 
to stifle research. 

In emphasizing the differences between the tripartite 
theory and that of common ancestry it should not be 
overlooked that there are also important resemblances 
between them. The two theories agree that (a) corn is 
an American plant; (b) it is descended, with Tripsacum, 
from a remote common ancestor; (c) its immediate an- 
cestor was a freely-branching plant bearing small ears 
with grains enclosed in glumes; (d) corn attained its 
present form through changes occurring during domes- 
tication, which began not more than a few thousand 
years ago. Ina broad sense, then, the two theories agree 
with respect to the place, time and manner of origin. In 
the same broad sense, the problem of the origin of corn 
can almost be said to be solved. 
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INDEX 
TO GENERA AND SPECIES 


AERANTHUS 
Lehmanni Rehb.f., 209,212 


ALTERNANTHERA 
Lehmanii Hieron., 37,42,289 


ambil, 289,291,293 
ambirad, 280,281,283 
ambire, 280 
AMMOPHILA 
arundinacea, 69 


Andropogoneae, 57,67 
ANTHOSIPHON Schltr., 214 


ANTHURIUM 

apaporanum R. E.Schultes, 
115,118,120 

eminens Schott, 311 

fontoides R, E.Schultes, 121 

gracile (Rudge) Engl., 121 

Harrisii (Grah.) Engl., 120 

nanum RF. E.Schultes, 120 

napaeum Engl., 120 

polyschistum R. E.Schultes & 
Idrobo, 310,311,312 


ApocyNnackAk, 15,39,42,113, 
168,317 
ArackaAg, 115,310,316 
ARETHUSA 


sinensis Rolfe, 184 
japonica A.Gray, 185 


ARISTOLOCHIA 
cornuta Mast., 138 


georgica R.E.Schultes, 125, 
138,139,140 

iquitensis O.C.Schmidt, 139 

rumicifolia Mart. & Zucc.,142 

sect. Exstipulatae, 138 

sect. Pseudostipulosae, 139 

sp., 18,42 

xerophytica R. E.Schultes, 
139,142,144 


ARISTOLOCHIACEAE, 18,125 
AVENA, 72 


ayahuasca, 1,4—7,10,11,14-25, 
30,34,36,41,42, 290,292,293 


ayawasca, 15,19,20 


BACTRIS 
SDapeco 


BANISTERIA, 15,22,30,31 
Caapi Spruce ex Griseb., 415 
Jerruginea, 21 
inebrians, 31 
lutea Ruiz ex Griseb., 25 


BANISTERIOPSIS, 7,16,20, 
21,23,24,30,31,35,37,38,40, 
41,42, 294 
Caapi (Spruce ex Griseb.) Mor- 
ton, 4,5,7,8,10,11,14-17, 
19-26,28, 30-32, $4,37-41 
44,48,278 

inebrians Morton, 12,21,22, 
25,30, 35-37,41,45,46,278 
289,290 


[ xi ] 


longialata Ruiz ex Ndz., 22, 
30 

metallicolor (A. Juss.) O’ Don- 
nell & Lourteig, 24,25 

quitensis (Ndz.) Morton, 19- 
22,25,36,37,41,289 

Rusbyanae (Ndsz.) Morton, 22, 
30,35,38,41,45,46,278, 
289,290 

spp., 230,292,296 


barley mutants, 65 
bejuco de oro, 36 
be-td-ka, 242 


BIFRENARIA, 208 
grandis (Krdngl.) Garay, 208 
minuta Garay, 206,207 
picta (Schlir.) Schweinf., 208 
sect. Lindleyella, 208 


BLETIA, 182,163 
florida R. Br., 185 
Jormosana Hayata, 183 
gebina Lindl., 185 
hyacinthina (Sm.) R.Br., 185 
kotoensis Hayata, 183 
morrisonicola Hayata, 184 


BLETILLA, 182,183 

chinensis Schltr., 184 

florida Rehb.f., 183,185 

formosana (Hayata) Schltr., 
183 

gebinae (Lindl.) Rchb.f., 183, 
185 

japonica (A.Gray) Schltr. ,185 

kotoensis (Hayata) Schltr. , 183 

morrisonicola (Hayata) Schltr. 
184 

ochracea Schltr., 184 

scopulorum (W.W.Sm.) 
Schltr., 184 


sinensis (Rolfe) Schltr., 184 
striata (Thunb.) Rehb.f., 185 
sszetschuanica Sehltr., 185 
yunnanensis Schltr., 185 

var. Limprichtit Schltr. ,185 


bo-po, 242 

BOLLEA 

Wendlandiana Hort., 323 
borrachero, 25,286,287 
borrachera, 37,279,285 


BROMUS, 72 

BursERACEAE, 156 

caapt, 1,4-6,11,14—-16,18,19, 
21-25, 30, 39-42, 293,295,298 

caapi-pinima, 15,40,41 

cagna, 16 

CALANTHE 
gebinae (Lindl.) Lodd., 185 


CALLIANDRA, 113,142,143 
vaupesiana Cowan, 142,154 


CAMARIDIUM, 208 
equitans Schltr., 208 


CAMPYLOCENTRUM 
Lehmannii (Rehb.f.) Schltr. , 
Pall 4 
Capanemieae, 104 
capi, 6 
CAPSICUM 
frutescens L., 230 
CASSIA, 113,142 
gigantifolia (Britt. & Killip) 
Cowan, 146 


CAULARTHRON, 77,79,80, 
81,86,102 


[ exina] 


bicornutum (Hook.) Raf., 82, 
8486-90 

bilamellatum (Rchb.f.) R.E. 
Schultes, 86,88,89,90,92, 
9496-98, 100 

umbellatum Rafi, 80 


CECROPIA 
peltata L., 292 
spp., 292 


CENCHRUS 
setigerus Vahl., 380 


CENTRONIA 
laurifolia D.Don, 161 
. reticulata Triana, 160,161 
vaupesana Wurdack, 160,161 


chaco, 16 
chagro panga, 30,35,36,46 
cha-pe-nas, 291 


CHAMAEDOREA 
sp., 291 


CHAMAEFISTULA 
gigantifolia, Britt. & Killip, 
146 
chicha, 37 


chimo, 280 


CHONDRORHYNCHA, 321 

aromatica (Rehb.f.) P.H. 
Allen, 323 

calloglossa (Schltr.) P.H. 
Allen, 327 

discolor (Lindl.) P.H.Allen, 
324 

Lipsicombiae Rolfe, 326 

marginata (Rchb.f) P.H. 
Allen, 326 


CLADONIA, 122 


CLIBADIUM 
asperum (Aubl.) DC., 230 


coca, 229, 278,280-288,29 1-299 


COCHLEANTHES, 321,322 
amazonica (Rchb.f. & Warsce.) 
R.E.Schultes & Garay, 322 
aromatica (Rchb.f) R.E. 
Schultes & Garay, 328 
bidentata (Rchb.f. ex Hemsl.) 
R.E.Schultes § Garay, 328 
candida (Lindl.) R. E.Schultes 
& Garay, 323 
digitata (Lem.) R. E.Schultes 
& Garay, 324 
discolor (Lindl.) R. E.Schultes 
& Garay, 324 
flabelliformis (Sw.) R. E. 
Schultes & Garay, 324 
JSragrans Raf., 322,324 
heteroclita (Poepp. & Endl.) 
R.E.Schultes & Garay, 325 
ionoleuca (Rehb.f.) R.E. 
Schultes & Garay, 325 
Klugii (C. Schweinf.) R. E. 
Schultes & Garay, 325 
Lueddemanniana (Rchb.f) 
R.E.Schultes & Garay, 326 
marginata (Rehb.f.) R.E. 
Schultes & Garay, 326 
trinitatis (Ames) R.E.Schultes 
& Garay, 326 
Wailesiana (Lindl.) R.E. 
Schultes & Garay, 326 


cocona, 231,232,233,242 


corn 
archaeological, 343-347,377- 
379, 396-400, 422-424 
corn grass, 337,338,352,430— 
431 
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fossil pollen, 378,419—420, 
423 
modern races, 389-406 
origin of, 329-440 
current theories, 428-437 
place, 413-423 
time, 423-424 
papyrescent, 339,340,352, 
429-430 
pod, 329-353 
prehistoric, 343-347 
reconstructing ancestor of, 
349-351 


CREPIS, 365 
sect. Ixeridopsis, 365 
sect. Pyrimachos, 365 


Cryptocentreae Garay, 213 


CRYPTOCENTRUM, 212, 
Jamesonii Benth., 212 
Lehmannii (Rchb,f.) Garay, 

209 
pseudobulbosum Schweinf, 
22 


CUCURBITA 
Pepo, 282 


CycapDacrar, 114 


CycLANTHACEAR, 305 


CYCLANTHUS 
bipartitus Poir, 310 
indivisus R. E.Schultes, 305, 
306,308,310 


CYMBIDIUM 
Slabelliforme (Sw.) Sw., 324 


flabellifolium Sw. ex Griseb., 
325 


hyacinthinum Sm., 184 
striatum (Thunb.) Sw., 184 


DATURA, 245,285,286,289 

arborea L., 22,279 

candida (Pers.) Safford, 279, 
287 

discolor Bernh., 259,260 

dolichocarpa (Lagerh. ) 
Safford, 279,287 

inoxia Miller, 245,247,252, 
254,255 

kymatocarpa Barclay, 256, 
262,264 

meteloides DC. ex Dunal, 245-— 
248,250, 254,255 

reburra Barclay, 258-260, 
262,264 

sanguinea Ruiz d Pav., 270, 
271,279,287 

sect. Stramonium, 260 

sect. Dutra, 260 

sp., 6,7,10,42 

suaveolens H. & B. ex Willd., 
25,279,285 

vulcanicola Barclay, 260,266, 
268,270,271 

Wrightw Regel, 246,247,254 


da-pee-ka-he, 168 
de-twa, 242 


DIACRIUM Benth., 77,79,80 
amazonicum Schltr., 87,90 
bicornutum (Hook.) Benth., 
78,87,93,96 

bidentatum (Lind].) Hemsl., 
102 

bigibberosum (Rchb.f. ) Hemsl. 
92 

bilamellatum (Rehb.f.) Hemsl. 
93 
var. Reichenbachianum 

Schltr., 93 
bivalvatulum Schltr., 93,100 


exaved 


indivisum (Bradf. ex Griseb. ) 
Broadway, 78,93,96,97 

Ulmckei Kranzl., 102 

venesuelanum Schltr., 93,100 


djerabe, 291 


DUCKEELLA 
Adolfii Campos Porto & Brade, 
187 
pauciflora Garay, 186-188 


ELYONURUS 
tripsacoides, 67,72 


EPIDENDRUM, 77-81 
bicornutum Hook., 73-80,86, 
96,97 
' bidentatum (Lindl.) Hemsl., 
102 
bigibberosum Rehb.f., 92,96 
bilamellatum Rchb.f. , 92,93,96 
Boothianum Lindl., 102 
Jiabelliforme Sw., 324 
indivisum Bradf. ex Griseb., 
92,96 
obliquum Schltr., 203 
sect. Diacrium Lindl., 77,80 
soratae Rchb.f., 203 
Steinbachii Ames, 203 
stenopetalum Hook., 80 
striatum (Thunb.) Thunb., 
184 
superpositum Garay, 203,204 
tuberosum Lour., 184 


ERIOCAULACEAE, 124 


ERIOCAULON, 113 
vaupesense Moldenke, 124,125 


ERIANTHUS 
SPP no 


ERYTHRODES 
cylindrostachys Garay, 190, 
191 


quadrata Garay, 192 

xystophylla (Rchb.f.) Ames, 
194 

xystophylloides Garay, 193 

zeuxinoides (Schltr.) Ames, 
193 


ERYTHROXYLON 
Coca Lam., 229,278 
novogranatense (Morris) 
Hieron,, 278 


EUCHLAENA, 57,379-381 


EULOPHIA 
cochleata Knight ex Hooker, 
324 
cochlearis (Lind].) Steudel, 
324 


Jloripondio 25 
GOSSYPIUM, 368 

grano turco, 419 

guanguala, 282 

guanguara, 282 

guanto, 6 
guay-ee-ga-mo-yoo-ke-ree, 39 
guayaroche, 16 


GuTTIFERAE, 113,158 


GYAS 
humilis Salisb., 184 
HACKELOCHLOA 
spp., 57 


HAEMADICTYON, 15 
amazonicum Bentham, 14,15, 
40, 42 
hayawasca, 19 


hayo, 280,281 
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HERRANIA 
nitida (Poepp.) R.E.Schultes, 
230 
HEXADESMIA 
Dunstervillei Garay, 203, 
205,206 
Jiminezii Schlir., 206 
hi(d)-yati(d)yahe, 11 
HOEHNEELLA 
Gehrtiana (Hoehne) Ruschi, 
327 
HUNTLEYA 
candida Hort. ex Lindl., 323 
imbricata Hort. ex Rcehb.f., 
$25 
imbricata Pinel ex Lem., 324 
marginata Hort. ex Rehb.f., 
$26 
Huntleyinae, 321 


HYBOCHILUS, 103 
Huebneri Mansf., 103-105, 
108 


idhi, 10 
INGA, 113,142 
inflata Ducke, 147 
involucrata Cowan, 146,148 
longifolia Cowan, 147,148 
strigillosa, 150 
IXERIS, 365 
alpicola, 365 
JACQUESHUBERIA, 113,142 
amplifoliola Cowan, 150,154 
quinquangulata, 151 
JIMENSIA, 182,183 
formosana (Hayata) Garay § 
R.E.Schultes, 183 
kotoensis (Hayata) Garay & 
R.E.Schultes, 183 


morrisonicola (Hayata) Garay 
& R.E.Schultes, 1&3 

nervosa Raf., 185 

ochracea (Schiltr.) Garay & 
R.E.Schultes, 184 

scopulorum (W,W.Sm.) 
Garay & R.E.Schultes, 184 

sinensis (Rolfe) Garay & 
R.E.Schultes, 184 

striata (Thunb.) Garay & 
R.E.Schultes, 184 

szetschuanica (Schlir.) Garay 
& R.E.Schultes, 185 

yunnanensis (Schitr.) Garay 
& R.E.Schultes, 185 


kaapi, 11,18 

kahée, 38 

hahi, 24 

kali, 11 

katyja, 24 

LACAENA 
grandis Kranzl., 208 

Leeuminosak, 142 

LEPANTHOPSIS 
vinacea C. Schweinf., 109,110 

LIMODORUM 
striatum Thunb., 184 


LIPARIS 
elegantula Kransl., 202 
neuroglossa Rchb.f, 202 
serpens Garay, 201,202 


LOROSTEMON, 158 
bombaciflorum Ducke, 158, 
159 
colombianum Maguire, 159, 
162 


Lorostemonoideae, 158 
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lulo, 233-235 
ma ma, 282 
macuira, 279,280 


MACAIREA 
albiflora Cogn., 165 
arirambae Hub., 164,165 
scabra Cogn., 165 
Schultesii Wurdack, 164,165 
theresiae Cogn., 165 


MACROLOBIUM, 113,142 
microcalyx Ducke 
var, minimum Cowan, 151 


maicoma, 7,10 
maikoa, 10 


maize 
outer pistillate glumes, 57-76 
normal glumes, 58-64 
papyrescent glumes, 64-66 
tunicate glumes, 66-68 
vestigial glumes, 68—72 
(See corn) 


maiszillo, 395 


MALAXIS 
tipuloides (Lindl.) O. Ktze., 
201 
var. exigua Garay, 201 


MALOUETIA 
Tamaquarina, 39,42 


Ma tpiIGHIAcEAk, 2,19,22,32,41 


MANDEVILLA 
annulariifolia Woodson, 168, 
169,170 
Benthamii, 169 
cuneifolia Woodson, 169 
nerioides, 178 
scabra, 176 


stephanotidifolia Woodson, 
176 
Steyermarkii, 177 
thevetioides Woodson, 177 
manilla, 279 


MANIHOT 
esculenta Crants., 229 
utilissima, 283 
MANISURIS, 72 
spp., 67 
MARSUPIARIA 
equitans Hoehne, 208 


MASCAGNIA 
psilophylla (Juss.) Griseb. 
var. antifebrilis (Ruiz. & 
Pav.) Ndz., 19,20,41 


MAXILLARIA, 208 
equitans (Schitr.) Garay, 208 
heteroclita Poepp. & Endl.,325 
Sophronitis (Rchb,f.) Garay, 
208 
vandiformis Schweinf., 208 


Maxillarieae, 212,213 

Maydeae, 57,66,72,434 

me-ne-ka-heé-ma, 38 

Me asToMacgear, 113,160 

METHYSTICODENDRON 
Amesianum R. E.Schultes, 

279,287 

mets-kwai borrachera, 279 

mihi, 11 

Moronobeae, 

muéemueti, 24 

MyrsiInaceag, 166 

narcotics, 1—56,273-—304 

natema, 7,10,11,23,24,41 


[ xvi | 


nepe, 7,10,24,41 
nept, 7 
NICOTIANA 
Tabacum L., 39,230,279 


no, 280 
noai, 280 
NOTYLIA 
lilacina Krdnzl., 214 
Norae Garay, 214,215 
Ocunackak, 317 
oco-yagé, 30,35 
ONCIDIUM 
vagans C.Schweinf., 223,224, 


227 
Warmingii Rchb.f., 227 


OCTOMERIA 
deltoglossa Garay, 199,200 
rhodoglossa Schlir., 199 


ogft, 36 
ORNITHIDIUM 
Sophronitis Rehb.f., 208 
Ornithocephalae, 213 
pa-ree-ka, 294 
pajuil, 39 
Papperitzieae, 104 
PARAPROTIUM, 113 
amazonicum Cuatr., 156,157 
vestitum Cuatr., 157 
paricd, 278,294—-296 
PAULLINIA 
Yoco R. E.Schultes, 279 
PEGANUM 
Harmala, 22 
pet, 25 
PENNISETUM 
ciliare (L.) Link, 380 


PHILODENDRON 
colombianum R. E. Schultes, 
121,126 


PHREATIA, 212 


PHYLLANTHUS 
spp., 220 


PHYSOSIPHON, 195 


-PHYSOTHALLIS, 195 


piache, 279,280 
pinde, 7,10,23,24,41 
PIPTADENIA 
peregrina Benth., 278,295, 
299,300 


PLATYSTELE 
ornata Garay, 195,198 


PLEIONE 
scopulorum W.W.Sm., 184 


Pleurothallidinae, 195 | 


POLYOTIDIUM Garay, 105 
Huebneri (Mansf.) Garay, 
105,106 
PRESTONIA 
amazonica (Benth.) Macbride, 
14,15,17,18,20,23-25,40, 
42 
Lindleyana Woodson, 179 
vaupesana Woodson, 179 
PROTIUM 
heptaphyllum, 297 
pujana, 24 
QUEKETTIA, 104 
reé-ma, 38 
RHYTIDANTHERA 
regalis R. E.Schultes, 317,318 


roca, 4 
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RODRIGUEZIA 
corydaloides Krainzl., 209 
Teuscheri Garay, 209,210 


sameruyja, 6 
Saundersieae, 213 


SCELOCHILUS 
corydaloides (Krénszl.) Garay, 
208 


SEPALOSIPHON, 213 


SIPHANTHERA 
capitata Gleason, 166 
Hostmannii, 165,166 
paraensis Huber, 166 
pratensis Mg f., 166 
ramosissima Cogn. ex Hoehne, 

166 

subtilis Pohl, 166 
Tate: Gleason, 166 
tenera Pohl, 166 
vaupesana Wurdack, 165,166 


snuff, 293-296,298-300 


SOBRALIA 
candida (Poepp. & Endl.) 
Rehb.f., 190 
lancea Garay, 187,190 


SOLANUM, 230 
hyporhodium A. Br. & Bouché, 
231-233 
quitoense Lam., 233 
Topiro HBK., 229-234,236, 
238,240-242,244 


SORGHUM, 65,66,74 
papyrascens Stapf., 65 
sp., 283 


STELIS, 195 
nexipous Garay, 194,196 


STENOSPERMATIUM 


verecundum R. E.Schultes, 
121,122,128,130 
Ulei, 122 
Ssugt, 283 


TABERNAEMONTANA 
coriacea Link ex R. & S., 180 
rimulosa Woodson, 179,317 


TACHIGALIA, 113,156 
multijuga Benth., 153 
polyphylla Poepp. & Endl., 

153 
Schultesiana Dwyer, 152,153 


TELIPOGON 
semipictus Rchb.f, 218 
Teuscheri Garay,214,216,218 
Wallisii Rchb.f., 218 


teosinte, 357—-383,431-433 
introgression, 389-406 


TEPHROSIA 
toxicaria Pers., 230 


TETRAPTERYS 
methystica R.E.Schultes, 40, 
41,278,298 
sp., 33,41,42 
THEOBROMA 
subincanum, 295 
tobacco, 279-284, 286,288,289, 
291-296,298—-300 
tonga, 279,285 
too-chée-ka-pee, 139 
topiro, 233,234 
TRIPSACUM, 57,69,72 
australe, 370,402,403 
dactyloides, 359,360,362, 
369-371, 381 
maizar, 370 


pesos 


tupiru, 233,235 


UROSPATHA 

antisylleptica R. E. Schultes, 
311,314-316 

decipiens Schott, 123,316 

Hostmannii, 316 

sagittifolia (Rodach) Schott, 
122 

somnolenta R. E.Schultes, 
123,124,132, 134,136 

Spruceana Schott, 123 


VARGASIELLA 
peruviana C.Schweinf., 223 
venezuelana C. Schweinf. , 219, 
220 


VIROLA 
calophylla Warburg, 278, 
294,295 
calophylloidea Markgraf, 278, 
294,295 


WARREA, 321 
candida Lindl., 323 
digitata Lem., 324 
discolor Lindl., 321,324 
marginata Rehb.f., 326 
quadrata Lindl., 326 
Wailesiana Lindl., 326 


WARSCEWICZELLA, 321,322 

amazonica Rchb.f. & Warsc., 
Bae 

aromatica (Rchb.f.) Rchb.f. , 
323 

bidentata (Rchb.f. ex Hemsl.) 

calloglossa Schltr., 327 
Schltr., 323 

cochlearis (Lindl.) Rehb.f. 4 
324 

cochleata Barb.-Rodr., 325 

digitata Barb.-Rodr., 324 


discolor (Lindl.) Rehb.f., 324 

flabelliformis (Sw.) Cogn., 325 

Gehrtiana Hoehne, 327 

Gibeziae (N.E. Brown) Stein, 
325 

heteroclita (Poepp. & Endl.) 
Hoehne, 325 

ionoleuca (Rehb.f.) Schltr., 
$25 

Lindenii Hort., 323 

Lueddemanniacana Rehb.f., 
326 

marginata Rehb.f., 326 

velata Rehb., 326 

Wailesiana (Lindl. ) Rehb.f. ex 
Morren, 327 

Wendlandi (Rchb.f.) Schltr., 
323 


yageuco, 35 

yagé, 24,25,30, 34-36 

yagé cultivado, 36 

yagé del monte, 35 

yahé, 11,24 

yajé, 1,6,7,10,11,14, 16-25,30, 
33,35-38,41,42, 44, 46,278, 
288-290, 292, 296, 298,300 

yajen, 14 

ya-kee, 278,294 

yako-borrachero, 25 

yarumo, 292 

yato, 278,294 

yera, 291 

yeras, 291 

yoco, 279,288—-300 

yopo, 278,299 

yuca, 229,283 
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yurupari, 25 


ZAMIA 
madida R. E.Schultes, 114, 
115,116 


ZEA, 372,380,381 
Mays L., 57 
mexicana, 330,357,380,381, 
389 


Zygopetalinae, 321 


ZYGOPETALUM, 321 
amazonicum (Rchb.f. & 
Warse.) Rehb.f., 323 
aromaticum Rehb.f., 323 


bidentatum Rchb.f. ex Hemsl. 


323 
candidum (Lindl.) Rehb.f., 
323 


cochleare Lindl., 321,322,324 


cochleatum Paxt., 324 
conchaceum Hoffmannsegg 
ex Rehb.f., 325 
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discolor (Lindl.) Rehb.f., 324 

flabelliforme (Sw.) Rehb.f., 
325 

Gibsiae N.E.Brown, 325 

tonoleucum Rehb.f., 325 

Klugit C.Schweinf., 326 

Lindenii (Hort.) Rolfe, 323 

Lueddemannianum (Rchb.f. ) 
Rchb.f., 326 

makati H., 321 

quadratum Pfitz, 326 

rhombilabiumC. Schweinf. ,326 

sect. Cochleare Rchb.f., 322 

sect. Warscewiczella Rchbf., 
322 

trinitatis Ames, 326 

Wailesianum (Lindl.) Rehb.f. 
327 

Wendlandi Rechb.f., 323 


ya-to, 294 


yato, 278 


ERRATA 


Page 65, line 13 
for Sholz read Scholz 


Page 105, line 19 
for cornoso read carnoso 


Page 106 
add Drawn by Leslie A. Garay 


Page 151, line 8 
for basem read basim 


Page 123, line 6 
for lanceoloto read lanceolato 


Page 172 
reverse upper and lower legends 


Page 278 


after Banisteriopsis inebrians add Banisteriopsis quitensis (Ndz.) 


Morton, Colombia, Ecuador, Peru 
Page 288, line 7 


for utilissima read esculenta 


Page 310, line 1 
for florium read florum 


Page 316, line 9 
for Hostmanii read Hostmannii 


Page 317, line 18 
for specimine read speciminis 


Page 317, line 26 
for essensial read essential 


Page 323, line 22 
for Gary read Garay 


Page 324, line 1 
for (Lehm.) read (Lem.) 


Page 325, line 8 
for Barb. Rod. read Barb.-Rodr. 


Page 375, line 14 
for terminal read subterminal 
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